(19)H*a*ffFJT* (JP) 



a» & m # » & IS <A> 



#^2000 -35878 
(P2000-35878A) 
(43) B ¥i£12*p 2^20 (2000. 2. 2) 



(51)Inta 7 

G0 6F 7/50 

G 0 6 G 7/14 

G 1 1 C 11/56 



F I 

G 0 6 F 7/50 

G 0 6 G 7/14 

G 1 1 C 11/34 



N 5B 0 1 6 
J 5B024 
3 8 ID 



SSIfeft *»3ft Sf*IgeoSfcl3 FD (± 26 H) 





4$R¥10-21S846 


(71) USA 


390020248 










(22) MSB 


¥j£l<tfp 7 n 17 B (1998. 7. 17) 




3CKHBBf1SKiffiif1t6TB24Sl^ Silt 














(72)f89Wf 










KK»»IZ*#ll;3TB6#12^ #iU* 






















C74)«31A 


100086564 














F^-A(#%) 5B016 AA01 AA02 BA03 CADI DAM 








GA02 








5B024 AA15 BA09 CA07 CA25 



(54) ixmozm *m&^w*vM&wmmtt**m***v »* 



(57) [gfa] 

IB(Cj:0^>^:y-fe^MCa , MCb . MCcCC2filA 

«*fj£-T -5 7- KiSWa , Wb . Wc £T^y**:7 
{CUT, S^^'J-feiVMCa , MCb , MCc OlSl 

*fTC>. I^v h«BLi <D«(4Ve4iJ:t«a!SmBEVre 

-*£awj*r& 0 »2cD-fe>^r>^s/A2 as 

©2lffl©«ttD*IB«M¥*tTC», fcT* M£BLi comm. 
Ve4iJt«aW«BEVref24©^/J««CCi6:i;r "1 " 
feL<(i "0" <D2ffir-#*iWTf £o cote*, -fe 
>^7>7'S/A1, S/A2 &*)2t:vY2fflk?- 
2 [Ve4(MSB) , Ve4(LSB) ] tfWfeftS. 
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looffiSrWf £ 1 t'y b©2<il7 ;r -££-^jtS2fii7 t 

s (n+ i ) ffi©tti©^-rft*>io©ffi£w-r& (n + 
i ) wf-aitmkt&m i ©sanest. 
iasaiw*«KJ:o*ja3tifciirK (n + i > e^-f 

mm. 

©tt>©ii>& < t & i -3»«±tf =f~ ffisem 2 
[i**3i3] ^&i^sn-ri^a^bu^i'^«c2 

flKDcfi^ti-r*!^ 1 -o©fii?rWT-2> 1 ^ F ©18 1 ©« 
»W^-^y-5f%^^2«/^^"^^*&3S : f i. 20 
fufB2#^y-#{jM&*^9^;L6;h£N<l (NW 
2 J«ii©g&) ©BUlB^ 1 ©*»lft^ 7 ^ - 2 

frtt, ^^©^fo^^tois^sn-rt^M^bu^^ 
(n+ i) ffi©if©t>-r*i#> n©tt*ft5f2 

iuiBJjun^lgK: J: o ^bss n/cifria^ 2 vmssst)*?* 
-f©fi^(fib, *>o-?-©t^i±i6/cfil?:3r^trv h^t 
© 2 it&x- * K^&-f 6 m 2 ©^&^& <h 4: Wf S JP 

[ff|3jas4] i>r*i*>0hr? h^cc^sti. ltr? 30 
i^ter 2 fitti«Rfc:*fo£nr ss^t 2 fii©« 

SJRSttfcNffl (Nt*2J6l±©ffl») O^^y-feAK* 

ti^tiwmzti-c^z-mffiz&mo 1 **fc««^$© 
hjgjb-cfln;i^*>ti\ ^nzmffi&cDmntitftifc-? 
s^EEffl^w-rsm^-ftu^^Jtc (N + 1 ) n©tr? 

MIBtff hl£igft£N©2^^«: i £:>B&br ; - h&K 
i?ui^^!©firiB-fe>xT>7"{c-en-en>pfr5-r'5t!rfB 40 
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[»#Ji5] MfBftlff^mW, BgfBiitRSftfcNfB© 

^©cc^AEor, By§a*a©i#$fct;tffiffc$©fc.*;r b 
^3fS©«e*&tc^«; ? ♦ -y-r &tcibo>zf y + 

gpfcoi^-c^tie^SfSmjgf^^©^©^* y -fe;i- 

4 fcta^©)!Hi^?si^«tgw#^ft^ * y §ss. 

^*y-fejKc^n^4aS»3n-ci,>-5.«#4Jn^.^i± 
?>©{c5feSz:->-c, Bi)lBNffl©^^eyi2;i/©— IHJtcgas 

ht L > £ ^Sf&li&ffiSiK L,TgT^©glJ©^ y -fe JHC n 
f --r-SSfea t-^e=feSt?IS*^4 KiB«S©*l»M 

[!f^l 8 ] i!t)iajg*R3ft/cN®©>{* y -te^©*© 

■sulfas 4 (cta«©«i#M^^#* * y » 
s. 

[ft^®9] Buiaai@^*3. BuiBjgjRsn/cNffl© 
y^y-fe^fc^-n^sssti-ci^SiScfai, 

&t st»#^4 ~ 8 ©^-rn*xcfatg©tti#^ff«i«i# 
^#^»y*y^S. 

in>m 10] stfiat mmu 
pg-r-ss^©-fe>^T>7-©^-ti-en©t*-7 h^©ra 
tc^^ nrt^ b =j isvx % *^tf»*JB4 tciBts© 

m*m \ 1] BuiB-fe>xr>^fua)^s^ mriB2 

ilifc©2 2 fiiffl*©tfr©WC^^e 

UR{CB!iSaa^©-fe>^T>^CBirS©B#^*-r6 LT-fe 

>iy>^mi^nt>it^>mmm 4 (cfatt©*n»M«^ 

tt*i|£3g£M*yigH= 

1 2 ] m$zttMmmnK.&m^m\ 

©lff©mfB-fe>^T>^6f#6tiS 2«lffi^«:E£;D-c 
-€•© 1 -^TiioffioMtB-fe >^ r > -yicM-r zmmw 

^>*y^a, 

[it^^i 1 3 ] t^-rn^©^ f b^fc^Msn. 1 1* 

» F#{4-C2iitf$RK:^)CST?.S^I:U^/l'6<Ji | 4 2fiI© 
^tRSn?cN<l (N»2fe(±©SI^!) ©y-ty-fe-iuc-e 

ti^nsffisti-c^-2>^*^a©i*©t*- 7 h^±t? 
tn^^-tf. -en6«<«©J®fficcMf&-r5«iiffl%w 
■r*»Htu-<*wa: (n+ 1 > «i©f^ ymmmm 
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" let' •? v teiicm? &Anir#m t . 

VXT^^CCglJfitC^^fcf s- niftiest. 
ifffBM<!©-fe>XT>^K-£tt-£ft#T5£CD£-f 5 >^"C 

[aWDBIII&iBiPi] 
[0 0 10] 

-est < nut ®gt*«a«>fT * 4*3§t*.* * iitcpai- 

4. 2° 
[0 02 0] 

.ireti (n + 1 ) t?Z>t. MTiSLVv b (ao . bo 

) frhmic i ffi-ro^apt? <n + 1 > m<oiimmn& 
m>nz>. #fir <x«> wmv? v 

ax . MStTf Fbx fc±tFF&fiT*>6©*+- 'J-tf ■? 

h c ix© 3 r><DjhJj tr ? h aqg3?©s#ttw-etti*.-£*> 
Sti. S^©-l:5&S0afflatcL/c*Sor«lSx fcjrtf 
Jbfttfr^©** "J-tf ■> hCox*5^S3*a4. 30 

t o o 3 o ] B4 i & . ±3s&mmk*m.-t 

L,Tl>£4>©©, S#toK(il^&©aiSIIIS&TCltt£3ft 
[0 04 0] 

^l$ig^^t*©j£"CKWa*&&. fci^tSiBfi^a 40 

^-c^s©fln® saumttf $ »£«c 1 s^r-^ * 
few i ^w^ojjn^MSt^oiibUff i,a:t*titftt 
i 7 1 — A©±Si«-7 s -*K:'3t>rttifi«ilS*^ 
B^rT-SCifctr ^(Dtctb. ±i*t?«fflS© 

[o 05 o] ^mivamit. ttmte^-tucttux 

[0 06 0]*j%i©SI©BWH. ^ty-TL/^© 50 
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< . fc-ra>&llll&^SiS£ftl]t] b fci^ff- *©iJD»Si 

[0 08 0] 

[isM*»?^-r4/c«!>©^e] ±fa©B#J : £rjte£-r&/c 
tocc. ^^©jpgEffli^as*. ^»isssnrt,^2 

fB©4J©tJ-rti^l-?©fii?:^-r61 V'j h©2fii7 : - 
^iM-^ffif 5 - Mie2ffl7 J -»«*& 

«p N<i©B?ia 2 fiif 1 - * £jra*.£*> 

•t*. ffi^aMm^^>wc&itix\,>i, (n + i ) mm 
<P<Di,>-rti&i-o<Dm*m?z (n+ i > fit^-^K^ 
j^-r i <om&®. t . H?riaJ)D##stc ± o ^js^ n 

/cB^ia (N + 1 ) ffi:r-2©ffi£tfctHU A>o^©*ia 
Lfcffi%3f5Ebf9 ht4©2jiSt7 r -*tc^-r4^2© 

[ o o 9 o ] xmmmvfianmnikmt. ^& 

-^©fiiSrW-rS h©^l©«^W^*9^-5f*^ 

^.4 2ffl-'^^-*^ss*^<t. m^&^jt-zm 

t&^«fcD-^it*E>n4Nffl (N«2JW±©Sa&) ©HffIS 

fftgsjhti'Si^tv^a (n + i ) a©* 
©t,»-rn*> i o©fii€:wrs^2©mme ! J^^^ 

nfcB«ta^2©^m^^y-5'©ffi*«iwo > *>o-e 

m2©^^si^wr4. 

^s«-rs^^i©>*';H2^<b. wmmtt&vvbn 
Micim2tite.-te>xTi'yt. mtRztitcbsm <n» 
2t(±©s^) ©^*';-feMc^ft-eftg«<*nri,>& 
tut **ii© i *:««&#© t » h «±-c*n^^r*5 
■e. *n6^©M«ifc*fic:T-5®ifli*WT4a^b 
i/^/i-wnc (N+ i ) <a©e •> h^ti^frfafcr^ h^. 
±ic£j&?zi]an^Mt. uiat-v h^mfiL*N©2ii 
ss^tc^fttf? h^{c^ui^»©Sfria^>^T> 
^(c^n^n^tit-r -SBiria tr h l -cgiHitc^^. 
ShTy h^m{4^#®t. Mia^©-fe>^T>7-{c 
IJIBts h^BE*^*nf4/c«)©^s5)|9:S$<T,fc^ite 

i. B?rfea^t©-fe>^r>7'tc-?-^-en3TS©^-< s> 

^-C-S>FfFr.T-5B«faJ:k*5StSimJE{C»-5t,>TBUfa 1 7 h 
^m{44i^tii$-t*. ^*a6-fe>^7>^©-?-n^;h©2 
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©a»*fficc^ y * * - yr*ft:«>o^y * +-y*a 

[o 12 0] * fc. »* o < ifrsafioff^asas, iwb 

^*M*^to*£<Dtt:$fciL^~ts fulBNMco^^ 1 ;^ io 

-#a*^A/cJ:i>p 

[0l30]*fc »«KBs ffirSBflW^a^ KT8B 

<Dy * tf -fe>fic ^ b'-^-SJSK^ t:-#a*£A/?*><fc 
[0 1 4 0 3 *?*1,<B, BulfiStR^n/cNfacD 20 

[0 15 0] $/c. £FSO<K. tteftttM^a**. WE 

[0 16 0] »*i/< met:* b^me«3^ 

[0 17 0] #*L<tt, flB4s>*T>:fllHP 

*a#* tfffd2B^CD2 0^-^^«Sc-r^2|lffi*CD 

[ 0 1 8 0 ] Sfc, »* L < B. H3R«MBE«l6*a 

[0190] ^^osoo^wi^^t^PW*^* 
y«*ttv ^-rn^cDtf ? i-iHtssttstK i tr? h# 
arc 2 mmmcMtsrr ss^Ht u^w* 2 <@<Dm^£ 

BSt-TSaRfflO^^U-fe^i:^ »tR3to.fcNfll (NB 

<n + 1 ) u<dx? nft«te*tnatf9 higLBt^-r 
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[*W©Wfc<0»J»] KT. 01-039 *#JHLT* 

[0210] 0 1 — H5 tc-^#*«woa*iHa 

^t5o /ciid 2 00 <n+ 1 ) V? V2m$L 
7*—$a (an al aO ) , b (bn bl bo 

TrcTXSfc* §ffiOA*t'7 b (ax . bx, cix) t 
fefttf* h (cox, sx ) i(0BCC4Ji»*fc»4ffi© 
*RMie4xSra»AT*- C©*RSHBe 4xB, 30©A* 
tT?b(ax. bx. cix) &ttm<DnfrttW8il>£ 

toi±T»&ft4tt*4^r»Lfct>©r*s. 

[0 22 0] »Uf y^fflilt, *A#^» h (a 
x, bx. cix) *2jB»©fB <0/l> Ttttt<4Jt 
«±©tf (0/1) i*rfib^to*Si, 4it^O* 
p B 1ffie4x#t#e>ft&o 

[0 2 3 0] 5fc«C, S2Xf7^ilt, _LiB4jft&£> 
^Hfile 4x^:2 e? hA^jiSC?*-* [e4x(MSB), e4x 
(LSB)] tcSER-TS. CCt, C(D2itiir : -^CD±{a 
t: * b e4xGU6B)tt±ffiffi ( x + 1 ) ^<Z>* * V - Coxfc 
— SU, Tf&tf ? h e4xCLSB)l*aWS (x) Offlsx &C 

[ 0 2 4 0 ] m 2 CC V #%9IO±BT^=f U XA^i 
[0 2 5 0 ] tg^<D<fc55C, *^/s^*>X<DaSL^3 

>fCa, Cb, Cc fiCB9fSO«fflfQ«:S^ : te< 
^\ » < S«W4»iHclr*J:5«:'r*. cnB2ffflWR© 
lfel/<B0*«#a^*J< CiCCtHSO, &^>f r 
>fCa, Cb, CcOfEVa, Vb , Vc BBfJE© 
^tmmjEii (fciJL«3*fArh) bL<UmmEtf 

[0 28 0] ±r©X-/si^SW*— SrK:BBDS4, S 

^vfyfCa, cb, Cc cc*ti*nwnsnrir*s 
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~ hmW^M<OUmQt t^yf^ Ca , Cb , Cc 

tfc8B»l/^-C4a5 (0, Q, 2Q, 3Q) *^ 
frh. »BDL±<D«{aVe4J*Qt 3W0Oi*©« (V . 
e4C0) £T£) , Qt *SQ<Di*Offi (Ve4(l) <tT 
3) , Qt ^2Q(Dt^(Dffl (Ve4(2) , Qt 

#3Q<9<b££>ffi (Ve4(3) <£*<ZH>-rn*Ptf> 

[0 270] nEtfHUMS&l Ote, C©S8DL±Ol 10 
i4Ve4J&i4ffiU^Jb (Vg4(0) . Ve4(l) . Ve4(2) , 

ve4(3) ) (D^-rnjcs^^i^^ait/c^«sii-rn 

. Kb. Kc ^4(iiaSD<Drtl^c^^'> , ;>^l 2 
(C£fl&tf* 1 2<DB®D*S!t*C<tfc:JH 

[0280]f0t, HJHfciBBBS 1 0 it. ^©tfcfflte 
m^2tT^ 2 [Ve4(M5B) B Ve4(LSB) 

] rW^Ttl^^^o Tft*>^ Ve4(0) ^ttiL/c 20 

[0, Q]*mj3U, Ve4(l) **fflUfct*» 
[0. 1] *ffl*L, Ve4(2)*«itHbft:<t*tt [ 1. 
0] *tttf?U Ve4(3) *tetflL;fc<fc*tt [1. 1] * 

hVe4(MSB> [t±ma (x + 1 ) -xo* * y - c ox»c« 

£SU Ttttf * hVe4(LSB) tt^SEtS <x) <Dffl s x CC 
[ 0 2 9 0 ] m 3 «C . *%^CC cfc £Jia»«IS^H©J5!J<Z> 
U^;l/W&BfJ&Z>2ffl (CCDt?dr«Rl . R2)(D't'<Dl> 30 

i occsjR^jtfe^ 3 -xomtfL'* * p a . p b , p 

c £^^ffiVccte#Lr&?fJlC^U >^>^^f? 
fSWM £^Dfc<h#CC£-®£^;*@3SPa . Pb . P 
cCC«ii4«»Ia. Ib. I c 39SJEL^to3^fc*« 
?s i e4*s^&si8'fe 1 4 ^m^X 4 fitt£ffl§2<D11 

0 0 0*«S*:*C>fc©4T4. 

[0 30 0]^f^@BPa, Pb. PcCC«W6 
#irt>SH5EX-f ^SWa . SWb . SWc te2it$fc 40 
Off (0/1) «:j£DrH©35£fcO<fi«©(aB«c«JD 
*©W»tt«CC«t"C***Ia. Ib. I 
c tta-T-^U^WttBfffi©2ffl ( I o . Iitti) 

Ie4ti* *^HfcU^Wa4« [310. (2 I 0 + I 
1), (10+211), 311] tD*P<Dl>?tltl> 1 o 

[0310] saEtttBSI8 1 6 tt, £fiRSi£ I e«P4tf 
[3 10. (210 + 11). ( 10 +2 II ) , 3 I 

1 ] Otf^ir^Tti^feiO^i^tbO. ^©tfeffi^m?: 50 
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ajf 2 ? h<D2jt»r-* [ I e4(MSB) , 1 e4(LSB) 

[0320] ccD<t 5 cc. *»wo»neaifi^BrttS 

* ottAW' < v * - * zmms- zzt &°im~c*> & . 
[0330] icir<ommm^u, *$m* 94+^*9 

RAM (DRAM) ICMm LtcfcmmiC^XW.WT 
[0 34 0] jtf, H44s«ktfH5«:o#, 

r a m-csbm- &»^©»«rai tttw-r * . 

[0 35 0] DRAMF^m lfOh^V^^il 
■Ott^*^ (n>7 s >1f) id^^^^'J 
•fe;l/MCJ&H^h*>©t->» KKBLi CcmMW^cS^S 
*V *©tr* h^BLi tt*n<bffi}fWa^9 hlSBL 

[0 3 6 0] LtoW^t. 04iC^"TJ:^tC, tcLZ-\% 
3ffli©y*y-fe;l/MCa . MCb. MCc^iaot:? 
hif&BLi *^l/T-b>^T>^S/A*C«SlW«:Sa* 

s/A^4ffl^tBM^-i2>xr>^r^-r^i k ±IB 

oifc, DRAMm tTy MBLOftglCB # 
y*yizJl/MCCD*i^^£>*Cs J: 9 k*&f8&C;*# 
C>fctf>, CO«4SICB 1 o(cn«.T«i 

[0 37 0] DRAMCC*5t'taa«Of t -f E«il^« 

cc, ^^ey-fe^MCa, MCb, MCc ecttf 5 -* 
"1" ^rS#3it?i^«^f^M<D^Q^SS§^, -r 

J:^cc-r-2>o «flEi"^"C#*i. "l" tc«— 

5©JD*««ffi V DO ( *: t X. tf 3 iKA h ) A^tlCO . 

£ "0" <CK?@HraE (^ciittfO^h) a»»Jtr 

So 

[ 0 3 8 0 ] ±fBO<fc5iC, SOCDZit^v^-^a. b 
{C-Pir^rS«M)JlW»»*fT5»^tt, DRAMfCteW 

sa«©»*ii**JB«:j:i5*y j ey'feii'MCa . MC 

b . MCc (C2ttAAtf ? h (ax . bx . cix) CD{B 
[0 39 0] -eur. e->h^>!tBLi. BLi-£ji?£ 

^smmnr^so. 5 vdd (VDotim^mE) cc^y 

* + -yi/"C*6, SSfflfcf 5tf-F«Wa . Wb , W 
c ^:T^^-< ^CCOT. S-je-ey-feJl'MCa . MCb , 
MCc (DWffiSffiZ&MV h^BLi *^urflnx^ 
^1±S 0 e» h^BLi om{4Ve4«. 0 
4 cr)*®ii*CC l/cJ&m^S ( 1 ) . ( 2 ) . 

(3) , (4) r*ShS4«B©WE«Ve4(0) . V 
e4Cl) . Ve4(2) , Ve4(3) CO+Ol^tl** 1 r><DffiZ 

[040 0] 
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Ve4(0) =0. 5VDD{l-3Cs 
Ve4(l) = 0. 5 VDD { 1 - Cs 
Ve4(2) = 0. 5 VDD { 1 + Cs 
Ve4(3) =0. 5VDD{l+3Cs 
[04 1 0] _h£ <1> ~ <4) 0<Ve4(0), 
Ve4CQ <0. 5VDD, 0. 5VDD<Ve4C2) , Ve4 
(3) <VDD®^M^* 5 &SC £. §6KlttU<ii0< 
Ve4(0) <0. 5VDD { 1 -2Cs / (CB +3Cs 
) } <Ve4CD <0. 5VCDD<Ve4(2) <0. 5VD 
D ( 1 + 2Cs / (CB + 3Cs ) } <Ve4(3) <VDD 10 

[0420] -ec-c. *mstw{c*sws4fiieitB^©-fe 

2t©2'!BteW3Hz>;*7>:7'S/Ai . S/A2 

[0 4 3 0] gUO-b^XT^S/Al K», ffiMe 
? hiffilBL -MW*> e>©it«»^^EV refit t/t 0 . 5 
VDDfrtM.*. -fe>XT>^S/Al ». a^©2fitM 
OWaWMttTPfclf l>. e » h »B L 1 ©15ft V e4t it 
gjttSg'SEV refli©^MW^KlDDr " 1 " & L < t* 20 

"o" ©2fit7*-*fcaj;*rr*., «t»)i*Hi{cw, Ve4> 

0. 5VDD©i#»BLi . BLi-±CC (VDD. 0) £ 
tfcbU Ve4<0. 5 VDD©it»BLi . BLi-iitC 
(0. VDD) fcflWTS. 

[0 4 4 0] -H. ff!2©-te>*T>7'S/A2 Ktt. 
fBlifc^ h«BLl^fr&©tt«»**EVrer2£l, 

"C. -LIEJB 1 ©-b>^r>^s/Ai otttHISKtf 

"1"©££«0. 5VD0{l + 2Cs/ (CB +3C 
s ) } S/Al OtttUIS*** "0" 

0. 5VDD {1 ~2Cs / (CB +3Cs ) } 30 

[045 0] c:©-fe>^r>7's/A2 4>. a^©2ffl 
momammnrezii^. e^MSBLi ©^&ve4i 

J±*£S*Sm)£ V ref 2 £ ©*/MHtfc(CIfc & T " 1 " 4> 0 < 
« "0" ©Zfii^-^^ta^-TS. cfcOiftfflttii. Ve4 
> { 1 + 2Cs / (CB + 3Cs ) } £?t«Ve4> ( 1 
-2Cs/(CB+3Cs)}©t^BBLi, BLi- 
±iC (VDD. 0) Ve4< (l+2Cs/(C 

B + 3 C s ) } */c«Ve4< { 1 - 2Cs / (CB+3 
Cs ) } ©<h£«BLi , BLi-±K (0. VDD) *iU 40 

[0 46 0] C<Dt£m, -fe>*T>:/S/Al. S/A 
2 Ve4(0) f>miH$intct^it (0, 0) . Ve4 

CD ^HiSn/c£*«3: (0, 1 ) . Ve4C2) 

(1. 0) . Ve4(3) *^ffiSti/c£#« 

( 1 , l)©2t^ 2 il&f 1 -* [ Ve4(MSB) , Ve4 
CLSBD ] 

[0 4 7 0] _UEil3l«tC. C©2t'? r 2itifcf r -£ 
(D±Ml¥v hVe4(MSB) £±(Mt <x+ 1 ) ~.©=*+ V 
— c ox«t l> . Tfef ? r V 4e(LSB) ( x ) ©fQ 50 
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/ (CB + 3Cs ) } (1) 

/ (CB+3 Cs ) ) •••••• (2) 

/ (CB + 3Cs ) } (3) 

/ (CB +3Cs ) } (4) 

[0 48 0] H6H21 5 (co*. *^S6WCCj: 

[O49O]06K. CO*M«K*WSMilWIHSItt 
ft«DRAM©BTOHB*tt*^. C<DDRAM&C 

C. y-Ym?. l£*M«BLi . B Li-, *fe>XT> 
^S/A«<OS«*t3ai«©«flir*5. S-fe>^T 

fc*K«K»hiBL1, BLl-±«CW*6tl*h^> 
^7 7 y-F (T16, T17, T26, T27) 

[0500] #mftfriff/&^ -»©-&> *r> 

yS/Al, S/A2 4y j fc i ; t feA'7l/'/4©H (H8 
©Wr«h^>*7Ty-hTl6. T17, T26, T27© 

MC02, MC1X MC12. MC13. MC21, MC22, M 
C23*5ct<^h^>^^^T03, T04, T14. Tl5. T2 
4, T25#ttto3nTl>£C£r*&£. 
[0 5 10] cfcOIIWc^ ^^mBLliT-Xl 
^©HCCZffl©^ 3 ^ y — y*y-biVMCl2. MC 

[0520] t;* h^BL2 ir-xme<bor^cc2ffl 
©f->#^y--rf*y *amcu MCoi#s*is*i 

£ e MC01<Dh^>^X^T01*5<fcO f +^^V^C01(D 
^ jS 4 K v h « B L 1- i ©IB K » b ^ > ^ ^ * T 03# 
JggE3ft& D C^hiBLl. BL2 ©■£*■» >S** 

*Ti5**««3ft*. 

[0 5 3 0] tT^ h«BLl-iT-^«ffii©HCC2ffl 

©x>#^y->^ey-fe;i/MC22, MC23**a0tJ«:J8» 

23©»Rl£[ i T - t ©IB fc b ^ * T 24#« 

[0 54 0] fcf^ h^BL2-4T-xmfi4©HtC2<@ 

©f">#^y-^*y-fe^MC2i, Mco2*i3^Ufcgs«i 

$ti^ MC02©h'7>> :; ^^T02*5cl:a J ^^>'^>^C 
oz©«MjA4if 9 hSBLi i©IB«:H:h9>^*T 
04aMCik3ti&. tf»HBBL2. BL2-©ffil«:h^> 
^X^T25^g^$tl^ 0 

[0 5 5 0] «H5>y^*TICB5/-*>^*l«B2 
0 (09) <fc0^©*9W^*^^enSo e*B6C 
tt. t'y hSBLl, BL2±©hv>^77^FT 
17, TlfiK:«*l^#>E.6ne. h^>^#TlSCB 
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5 stf-^jt&ftS. f->#^y-^y^MC0l©h5 
>^X5rT01iC«*6 **¥A£**l£o h^>^*£T03 

[0 56 0 1 h^>^X3rT045C«</>8 

r y — y * y tJi/MC 02<d h ^ ^ T02tc« 

$„ ^^^^ y— y*«j-bibMC23© h^>t>^^T23 
ic<f>u#^it6n£ 0 ^>^^y-^^y-fe^MC2i ( 

MC22CD^n^nCDh^>^X^T21, T22fcl<*>12#5-5 

^e>n€>o h^>^^^T25tc0i33&^^6n^o h-5 

>J^^ry-hT26 1 T27&C&*<£ 14^5* 6ft 6o 

[0 57 0] 5/-*>XftJf»«52 ois k y*y«HBi3^ 

*<03ft»©3V>KCD2 **A*-r4«*. -^o^^ 
(HSWJ:0^n?fCK%AAU mfe<Di/ 20 

[0 58 0] ^7&C, -b>xr>^S/A (S/Al , 

s/A2 ) ©@K«j«*s%-r. c<D-fe>^r>^s/A 

B % ^-y>X^J^2 0^6^BfflW^-^CD»fi 
£?Mtt*tBL. BL- ±©«{St*A;*JU ^CD^fr* 

4. 30 
[0 590] H6-C&*0^OTt>ftl^ &-fe>*T> 
^S/A<Dia«S*/c«>*'y*il/TU-<©^ffl9tC« % tc 

t tarns cc^Tct ^ ttiaiMtfiRo^ y - yaw 2 
2^sw6ntc^ 0 ^y* + -^i&Wi2 4ttig^L 

[0 600] ^- *>*«IBlff2 0jMBW«#*P *H 

rl TP2*5cfco^n^^x ■ b^>^**TP3 

gft^IEVp (D^EEu^ (0. 5 v dd) Jctr* h^>pf 40 
BLi , BL1-**:/y ~^S*i£J:5CC&oTl> 

[06 10] H6CC4BC>r, S-fe>XT>*/S/Ai 

S#?fl-*f Y S i tcOcorJR— W^aBRSftS. il#?i*ft 
St, ^sg-fe>^T>^S/Ai QA/ffi*-o*0tf ^ 
h^MBLi . BLi-#f*-*AHtfJ*I/0. I/O 

[0 62 0] ^tc, CCDDRAMCCfct^r, S 1 O&Ctt^ 
^"<fc^%2ocD (n + 1) tf* h2it£fcr-#A (An 50 
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Al AO ) , B (An Al AO ) *JD»iS»"r 

HfRiSYSfci^-^AHi^Sai/O, I/O-*** 

[0 63 0] $fe-r*nSLiH#*iitf-rstc^ii%, dra 

zmm&T-ZA. B^^^y^^Tu-Yrtois^^ 
y y -feji/MC «c«|frrs Q 

[0 64 0] /ciitf, 0 1 HC^Tcfc^iC, flngfc-r- 

^BCObf* hBn Bl Bo^:^^ hJ&B Ll fflJ&C« 

*WU mm&^-ZACDVv b An Al AO 

s fa]— cd«t<d tr 9 b o -7 - F»v±©^ ^ y ^ 

f^«MOJ:5a«fit©DRAM«&fP , rtt, ftlllHttMl 
<7*M®Jfl-^<*>2 -013^^r^T*^^t^ (Llx^tO 

[ 0 6 5 0 ] m I 2 tC. fln»iH»<D§ffl<D*y- » 
To ftfl»tt«Tfi[tfy hAO . BOA^^^c 

[0 66 0]3t-r, ST(4tr^>Ao, Bo*«en^n 
f&ffl b r c >s y * y -b r u >f ft <d 2 o<d ^ *r y Hr ;u m 

iiS©DRAMS^tHL^»c<fcor, ^nesrfite 

^A0, B0 <Dft®*Vv FfiBLl . BL2 Zftl, 
T-fe>^7>^S/Al, S/A2 CC*fe>->>^^^ 

SF7>^77^FT16 < T17, T26, T27^^»^ 
y^y-fejVTV^<b-b>^T>^S/Al . S/A 

[0 6 7 0 ] -b>X7>7*S/Al , S/A2 <D-te>Zs 

JSSttftLr, ^Tfi^^bAO, BO (D^S ; &'r>4<^ y 

-y*y-fe>uMCai. MCi2Cc^n^ns^ix^ 0 cn 

5Ccfc^. ST&tr^hAO, BO OF*3§^y^i;^;ur 

i2Ji/MCn. MCi2^-en-en^b , -^nfecicc^c 

[0 68 0] COn b'-Ebf^^T U/c^*C, SflQJM 

-^03 ^rL [xtJMCKU f*>5j<^y-y c ey'fe^Mc 

11. MCl2*-en-etib^ FiBLl . BL2*>6«« 

7>7*S/Ai, S/A2 ©ttfE*jhaS>r, 

0 %Lwoucm~?~ cnr, ^^ywu-f^fc 

nt:-7c<DtffS (AO , Bo ) &?m$&&2titcC£ 
[0 69 0] *iJ®m-^*5 *HU^;vccur 

>^*Tl4*a»fll3^ f>#7';^*'J^MC 
13tC2filf r -^<0 "0" ?:S^^rfc< 0 C<7)2fflf r 
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[ 0 7 0 0 ] ±Ea t-«M¥©«tt, B80^»Jft- 
J/@IS2 2*Stt<tL-C#fcrw h«W <BL1. BL1 
-) . (BL2 , BL2-) *»i£1iEE0. 5VDDBl^y 

[0 7 1 0] JfcK. H13KjSt*J:5K. ■fVf-i—V 
<o««n r rfyaMi^*a2*Hi/^JWcffitt<fcL''C. 

HJEO. 5VDP&S*jMi„ WJffiHI#*2 

ci>13£*£1*fc{t (HU^Jb) CCL-C. h7>^^Tl 10 
5. T25*W»S«. t>HBLl, BL2P±*jJ: 
yt B Ll-, B L 2-^±4-e ft* WBKWCfflW 5 . 
[0720] ^ 'J t-^TfiK, ifflflHt 

16, T17. T26, T27**7tt»K:t/C*l<. CftJCj: 

o . imommm^ic^x^ * y * at u 
r > t*s / a** emawcc fits tie. 

[0730] ±ia^ ll -5?<0«T««C. WWfi^* 
3, ^4 tHV^Kffittftti. H14K, C©#JH 
%mm0!iSiffl<!:L,-r^O J fr<^-r. Cfttt04©« 20 
«@Wli4B***i«W^**. Otc^-?-C. 04 £ 
ncJMS*J:0£ (1> - (4) *s^TW*0. M 
vhSBLl. BL2 ±{Ctt@4©mfiVe4i|5JD*T- 
{tl"<*Wftii**'*"*«tftV data**t#6ft S„ &*5. 

[0740] ijfctC. 015 &C*vT <£ 9 OC. 2 
^lyfeLU^WCRL-CF^^^fTli T25* 
*7tt*tcU KvhfiBLl, BL2 Pl±*J«fcJ>*BL 

1-, BL2-|gi±«:'en-en^W4c^gs-r-5.. c©#*i 30 
m&tixi.>z>tc&. *©n&«^ftbft^o -rfcft*?. 

fc>t-i&BLl, BL2 ±cD«{4VdatatJ«W4l5ID^ 

j£mzm& u f ? hJSB b l 2-±©mfe«sm 
mJ£(o. 5 vdd) £;Hf#-r 

[0750] C CT, *>XT>^S/A1 *fiSttfbf 
4. -fe>^T>7-S/Al BK» hfiBLl JKDSfeV 
datatfflffltr » h«B Ll-±©3SmmEE ( 0 . 5 VDD) 

iOIBKWWSa**^^^* 1 *"*"*- Vdata 
>0. 5VDD©4# (o?0VdataC2) *rc»V data 40 
(3) ©£t) BK> hJ»BLl±«CVDDU'<JU©«ff* 

h«j u. kjUbl i-±tcr - *nev cn) ©mff * 

W^T5. Sfc, Vdata<0. 5VDD©4# (o*0V 
data(O) Sfc«VdataCD ©4£) «f » bJ£BLl± 
}ct-*H{4Vgnd ©WE*HWJU t: 5 hgBLi-± 
it V DDU ^JKZllE 4 ffl^) f £ . 
[0 76 0] 01 8(C, JJBOJ^ft-fe:'^**^* 

^ ^ ^ > ^ 7 > ■/ s / a i m k> (Dm^Mf&m *^ 

•T. SS?3ft-5J:^> c©-fe>*T>:*S/Al©-fe 
Z/loSWEJCfcottf? M*BLl±tC»6ft*2tt 50 
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MS. (VDD/VCM3 ) IZ&T&Vy Y AO , B0 ©«1» 

[0 7 7 0] C©<t'5«:-fe>^r>7'S/'Al * s »ffL. 
T*>> fcr?h*BL2. B L2-±©«&5*f5J©i^^*>S 
ttSC£fc<- •€-n^-C©^EfflVdata. 0. 5VDD£ 

-s-ft-eftM£}#-f 

[078 0] t^7>^S/Al ©-fe>->>:5WP© 

s/ai ©-fe>-» ^tfm*^>*^ y - * * ,J 

Cox MC02ltW%&tS. 

[0790]oS»). -fe>*T>:7S/Al #fcT-; h» 
B L 1 ±-C V data(2) S fcttV data(3) £t£HS b T t* y 
MSBLl, BLl-±CC-eft*ftVDD, VGND£HJ2iU 

fct^Ji. f->5i<-7 y-y-ty-fe^MCoiicbf * h^B 

Ll-±©«(IVC3«) *s»#ji*tl-5><b4fcK, 7">#^ 
>;-j<*>;-b;VMC02Kf-y h^BLl±©m)EVDD 

<*+>;-m*co = "i" ) *5#tii*ns. 

[080 0]Sfc, ■fe>XT>-7 r S/Al h^B 
Ll _h"C V data(0) S?£i«VdataCl) **ftttlU"CK» h 
iBLl, BLl-±iC^tl^nVOJD , VDO^ai^tfc 
f>#5 y— >*y , fe^MCaiKK9 H9BL 

l-iomEVDDA^^iiansttfcoc. 

y*>;feJl'MC02«Cf ^ h^BLl±©*ffVCND 

+ ';-m*Co = "o" ) #»#jAgns„ 
[08io] ioH, M^^^^y-^-ty-feJi'MC 
01. MC02©0%. c a^asWKfeOT^IUcfflSt 5 

mc o-MmmsK.^ 

[082 0] $(lffilf5#*3 , <M *5?g14t>;g| (H 

MC12. MCl3K*>e»H8BLl±©*i'y-aj*C 
o ©2ffi«JI (VDD/VGND)*S3t:'-5tlS„ C©nf 
-Ai^l»41t^©i* * * 'J -t»^©MC 13-C* M 
C12CC3 f- 3 nfc^- f «^©Sb^ffe©1tfBig# 

s/A2 «*y£jsttit3n-cc^j:^„ 
[083 0] ±te©<t i 5 5cL-r7->^7y-^ : 6y-'2^ 

MC02^©*+ y-m^JCo (VDD/VGND)©3f-* 3 
U/cfj: 6. 0 1 7 tciST J: 9 «c. (WRHB-^4> 7 . 4 
8 £LU-^WtMl/T h9>S?^* T03. T04*MW\? 

[ 0 8 4 0 ] iK<<>-C. 9 *H U^(C«Stt4t 

Kj h«BL2-±-eii7 ; ->*7y-^*y-fe^MC 

e. 

[ o 8 5 o 3 0 1 8 c©e©tt«*«»ll«BW4 
^0^-r<^-To •b>XT>7 p S/Al ©— ^©^tt 
W3T*iK»HBL2 ±©^(iV data«0 1 4 ©« 
m<D^0)nSB^>t *) Vdata(O) ~Vdata(3) ©1,^*1 
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hifgiBL2-±<D®{iVref2B, x>*^ y * V 4s A 

MC02«c«jwsnTi*te* + y-tt»*co (vdd/vgn 
©jcjec-c* #©s; (5) s^b <6) ©oroarcs* 

Vref2=0. 5 VDD { 1 + 2 C s / ( C B + 3 C s ) } 
[087 0] y-ffl*Co3»0 (VCND ) <D<b^ ^ * B* 

Vref2=0. 5 VDD { 1 - 2 C s / (C B + 3 C s ) } 
[088 0]il9^ Ctl6<D^ ( 5 ) . ( 6 ) <OM 

y-y^y -tz;UMCo2, MC21©* 10 

*^>£-te;UC02, C2i©* + J*V*>*tt* 
mEVref2*f#S/ce6O^C0fflCCjltfn^ o 
t?B, fc<t;LBC02=Cs , C21=Cs /2t^^ D 
[0890] SM8 1 7 KZ*«,»T\ _bl6<D J: 5 tCfflHiMI 

ttftrs. 

[0900] +t»;-ffl*Co^l (VDD) T£>r>/c*i 
-fe>^T>^S/A2 BtT* h^BL2 ±<Dni±LV 
data (Vdata(2) *ft:BVdata(3) ) £tH»tr? h&B 
L ref2 ( 5 ) <fc £>fS<D^EE^%tfc*0 U 20 

[0910] -Tttfr^ Vdata>Vnef2 (5) ©<b# 

(o$9 VdataC3) ©<b^) \*\£v HJ8B L2 ±*C«E 
VOD^r^U hT-y httBL2-.±CC«BEVOi) *lH*-r 
-5, Vdata<Vref2 (5) <D±£ (o£9Vdata 

(2) <Dt&) tttf ? h)^BL2±CcmBEVGND €rffi^ 
U tTv h«BL2-±«C«EEVDD*a*'r*. 

[0 92 0 ] **y-ffl;*jCo #0 (VGND)-C*ofci» 
^ iz>ZT>7S/A2 BfcT* KSIBL2 ±©M{iV 
data (Vdata(O) *fcttVdata(« ) iffl»t 9 hgIB 30 
L 2-±<Omm^K V ref2 ( 6 ) £ CDFfflO^ffi H*«&0 L 

[0 93 0] 1"^%, Vdata>Vnef2 (6 ) <Dt& 

(-?$9 VdataCO ©£#) BtT* hiBIB L2 ±(cmBE 
VDOfctBAU fcT^r h«BL2-±«:«BEV(H)*attl"r 
4. *fc, Vdata<Vref2 (6) <Dt% (o£DVdata 
(0) ©£#) ttfcT* URB L2±KWEVGND SrtiJ* 

u tr* h«BL2-±ccmEV[xy&a^*r4o 

[094 0 ] C 5 OT, fe>X7>^S/A2 ©-fe>-> 

( V do/ V CNDDBSTtitT v Y A o , Bo ©Jjn@iS&*£ 
^(Dfaso^a^c h«BLl±©«tttt* 
Ttt* » f* Ao , Bo ©iwJSWWW©* * y-tfcbc 
o **-r2ffl«E (VD0/vcND)^^FUrc^ o 

[0 95 0 ] COIS*, *Tfitr?FA0, Bo &C*tir 

*iin»«»©*6»3& J 2ji»f s --^ < (Co . So ) ctu 

tSt>^7>^S/Al, S/A2 &l>l/Mtf* h*g 
»B(BL1. BL1-) , (BL2. BL2-) CC»&h 

[096 0] **C, mW&W&^<02 ittfcr-* (Co 50 
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[086 0]^^ **y-tH*)Co#l (VDD)© 
<L#B. 



(5) 



(6) 



£ e /ci^.«. 02 0CC^\fc5{t, WJfflifi#*i. <*> 

tr* hAo . Bo #«ttsnTi»/c^*y4z^MC6c± 

#£-C*SlflLT&,J:t> 0 t»J^t;l/f-^AO, BO * 
f-UUiMI/O, I/O-^LTf 

(Co, so) ^y^yngecc^ffi-rcifeoifiB 

[0 9 7 0 ] tt±^ST(4t:*^ hAO , Bo K*tT£»D 

nmmmm^m. sTtt*»6 2#s (®2 

«f) ©fcf * hAl , Bl Koc»-CjJBiB«©KHl*li 
[0 98 0] *«J©*f-*:/rtt, ±iBiR 

«^»Ccfco, ^y-fe-rt/7 wrt©S3©^*y-fe: 

;i/MC MC^m^?nrc^iH#*t^cDe^ h Ai , 
Bi©rt^^>*^ y-y*y -feji/MCn MC12SC 

[0 99 0]m, H2 1CC^TJ:5CC % $IJ1SI©^* 
5 ^Li/^ (^ffifcu-<;u) ccH5Eorfc<. en 
ccj:^r, ^ (TttfiJ) coto»a»r^>^^y-^^ 
y-fe;nvici3ic*s^i^nrc>4+^ y-m^?co «r^@ 

[iooo] ±iE©ftfflrtt, aiJiat*©^-**^^ 

[10 10] 2<DW&i&frtfflV$fclMWM 
^^fT4CifcRf^r*)4o C©i©^B, >^y-fe 
JUT U fit^© 9 - K*SSW£rSttf 6 © <!: I3B$ 

s^iA^ n^f r -3?*-r>^^ y-^^y-fe^MCix 
MCi2CC4>S^ii^ 0 STtt^f hofinSiSWrB, ± 

y-^-ty -fejUMCi3^©^-^ "o M 

[ 1 02 0]^lt, /t'J-fe^TU-f^Of-*©* 
LT h^>^^ HT16. T17, T26, T27*®K 

^^yru^^tti^^gp^^^iltTo -e©^ 
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[1 0 3 0] C©DRAMKfct,vr2HJgiS£tfi:W 
[1 0 4 0] 2 ttKtCfett 2 ©fcfigtffi 

&»tiiu ^£U&3£©2©M&ffi£M3rrsc£«: 

[1 050] 2it&©2©*iifc«:. <t<D2mm<D±V? 

b©2jtSfc [01011010] <D2<Dm^W^iC 

», £-r£T©e* h*S«3e*. CfDSMfKio io 

r. 2ii$fc [ioiooioi] a^f^ns. c©&tc 
i ^im^nhmiM [10100110] 

[1 0601 H22K. COSOMPWCfcSD RAMOS 
gP©»fiX^-r. C©3atWr«. y>#*y-;**y 
-trA-MCll, MC12. MC21 MC22tC&*&£©fWtai 
f=#*31. <f>32, #121 . #122 d^t>nS. 
f->iJ<7'J-y*y-fe*MCl3. MC23iC«i&3tl2» h 

tt<*W»#*lSW**.Mi*. «t©tt©»fl«±K0 20 

[1070] t,-7ifc, to^H-Wc***^ Mf># 

9 y-^*y-fejbMClL MC12£|BJ— ©$fl'<SUI-*t#"C 
aHR-r*»«4l>t:fe«fctt«.>. SUES. W» 

<f>122 «PJ0*-f 5>y?l!tp|Wtftl' i ©f> h 

-^0«W«#*ily'CfeJ:l». **.-rJH«©WWt#* 
121. #122 <!:Lfc©tt. *>^r>^©K«irCEl» 

[ 1 0 8 0] jjUWi»K*>t>"C *>. SWK^Rtt^- * 
(A, B) 4f*a«©DRAM©7^F*--Ht^* 

>;-fe;bTUW , F*i©®^^3Ttc»^^*5<<. 

^ *IJ$MI-*§-#©5?=>, *2 . #31 #32. #4, #5 
#6, #7 , #8, #9. #10, #11. #121, #1 

22 . *13fc.fc»15*#iStttt* (LU^JW) 

#1 4*i4*Hl/^/KCiS14ftL<rh9>^7yy-h 

T16, T17, T26, T27*»»S*IUf. MS© D R A 

[ 1 0 9 0] *JJ9l*©«^*^9-^rtt« 41 
<C©«rttA> ©*Tttetr hA04f>#7';-> 

(b> ©2©ita©«Tt4^f h*£jdwa. 

[1 100]I323&C> C©Xf» ^•CfSttft^tiSiK 

fl:U aiStAW^BOtTfiK^ bA0 , B0 
*t»h«BLl. BL2 *:rt-U'C*lvl , ft-te>*T> 
:/S/Al , S/A2 tcBUWHU M-fe>^T>7*S/ 
Al , S/A2 OC 2*1^-^0 , Bofc-te^W^S 
It*. -£©«. tMWi^t#31 #7, #8 fcHl^HC 5 
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[1110] tioH, *«. i/iMliLU^A'KS-jt 
l5i©^*7>^*<t'Sfcit)K, #8. #io4>r§144t-r 

■So 

[1120] ±fB©smc<to. y*y**r wrtK 
ts»sn-cc^««»A©«T{fttf bAo *Hs>ar 
>zfs/A2 iitiyr^>^v-jifJ^A'MC-aic 
3 f-SW. — ii^B©«T{itr^ hBo 

^T>7-S/AltC^ai3n. K»HBLl-J:Kl» 

e,4a/ce~, hSKsnfciiiBo-*5r>^7y->*y-fe 

[1130] ft*. K»KiBLl±lcWWHS*l<tB 
o ©7 ; -^«7->sl<'5' »j-y j ey-tert'MC02K:#tiaS 

[i 140] ±ia©«fc5Jc«Kant-^* 5 , <j>i5# 

cmcf—f "i" *s#^ii*ti^. ofc^o-c. 2-5 
©7 u >#7'j-^ c ey -fe^MCoi mcis©^-^©^ 
|»-«&B©2©*i&©&Tftt^ nca->ri»s. Cft 

[1 15 0] &tc. $r<SJfi-f#l . *y4LU^l/KR 

•eur. Wffitfi##3i #7. #8 £Li^;Hc^Lfc 

5ifC. tr? (BL1, BL1-). (BL2, B 

L2-) *J«fcil>*-fe>XT>7"S/Al . S/A2*0. 5 

[1160] yuK. ^Tfift*-^ f©sig»si»*sa^-r 

£«. "Tftfe^- HSslS^A©*Tfety hA0 i^B© 
2©*f&©i&T{ifc^ h=&*n^S. 024. S25. 
0 2 6 *> <fc OB 2 7 K C ©jn^ii*©—^!©^^ 

[117 0] ftTfifcr* (^2tii> ©f ■? FK>Pl 

S„ jj»© 2 ©W»*4«r STffifc- 

ff-fti "1" ©f-f5:7->*7 l J-^ ; eytJl'MC 
13{Cg^jA^C*5, MTtiLt* h«^-C« "1" 

4jfi»l*»a«.»©"e. f>*?y y -fe^MCi3tc 
-l" ^-*%s#jitf<k(,^*mwf*)ft^. 

[ 1 1 8 0 ] *fc. tS'S^tA©«T(itf v h AO 

B©2©iitfe©aTffit*2. h<h©jra»}ii^©*g*i^ 

A2 «fc0 2<i©+i- y-flHBCo *JJ:C«P <*A) t»« 
) So#f#6*i£. ++y-tii«Co«^©±^-vh© 
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-Ti^CC, l/-y*y-fe^MCl3«:JJE^te« 

[1 19 0] 3*3aM*fC*Cvc«\ ^-jrOfcTsp hgJIS 
TDRAMCCttDii*. ±EOJ:!>ftlK? MM* (« 

5CiWt»4. /ci^tf, DRAMWCC4 0 0 OfflCD 
t>X7>^ (S/Al, S/A2 ) #*hlt — 10 

4oooioit-. b:£flngt («*) aw*3Hf"r*e 

[ 1 2 1 0 ] ±KLfciafcWCtt, h7>X7 7 ^h 
T16, T17, T26 t T27(DF*3ffl!JtCjW»SiffgP%K^T^ 

^#M»SB^e>«5lW(CWl}glTC<i:^'Ct?> 0 Cft(C 
&f) % JDlHil»t?mi»St5r h^BLl . BLi-. BL 
2 . BL2-OWSftSP^©^?^< U t:* h^gtt 

[1220] ±immwx*&, nmmwm^ntat 
■* z> -fe > * r > m%<o d r a m (fC & t > r m$ *> — *f 
ot>xt>7's/ai, s/A2 #>6*8jiS;£*vci,> 

[1 230] £fc % JifBb/cir^cc, SffCCjfcBttf*- 
£ (A. B) ^^^U-fe/l/TU^W^tSiW-r^^^L-C 

memory h^m—co i y-\ : Mmcmm^rix^ 

BttCfig^fflU M-b>^T>^S/Al . S/A2 

it jn^^gLgBo^f ># ? y - ^ * y -fe^MC k 
isi^tcntr-'TSci^r^^o . 40 

[1240] § 6tc, ±gan*80lK:*jws»iJKii»»rt 
odt->^7 y-^^»;-fe^MC(D^^ v mcuu mci 

2, MC13. MC21. MC22. MC23ft«£. -eft6<D 
IStfcft^ ^ "J -fe^T U ^f*3<D^ "J ^JUCttffl$i*£ C 

[1 250] Sfc, sm©DRAM£J£«UT^>*T 
(S/Al . S/A2 ) ft lOCDf? M£*t (B Li , 

BLi-) jc«5ar*«j«^ttr**. 50 



[ 1 2 6 0] 02 9<D*&£K::tel>rk, /Jt]g:*lt@Sfl(D'r 
>7f<^ «;-y^r';-fe;l/MCCD^^MClX MC12. MC 
13, MC21, MC22, MC23ft ; t£\ ^ft*>©*££Eft> 

[ 1 270] i/c, C©J:5*C4ttfcaiffl©-fe>*T> 
^"(S/Al. S/A2 ) #$10(£>t*? h^>tf (BLi 

, BLi-) 6ci»ir»J6r*«fil«:*$c^r«, 
y^;uriWrtrt£tti& (tSMffc) ©2itffc^~-£AcD 
t*^ hiflna (Sifc) cD2it^r-^B(oe^ 
— <d tr h igit ©^ »J -fe ftffl $ ft, M»»»^tc 

&205©<fc5fc|i!-©fc** h^BLi ±~C3^(D^y 

[ 1 28 0]fclTK:* ^13 0-03 4^^, CCDJjjZ 
©DRAMfCfctt&^-^OT FU**tttt**Wr 
-5. mWftfS*m^T^/c^JC/«M^^^A. AD 
tfc^-^BtDi^-Tft&a h rtr <h U . 8^ia^o 

c 1 29 o] S3 0&C mmfiWrnics^vftttcftrnz 

X\ A (b, t) ccfci^r, b«t*^ Hig (Tfitf^ 
hCCf^^oTO. 1, 2i^WK 
) ft^rU, t tef'-zm&^VOmiiL&mLXl* 
^ 0 B (b. t) C (x, t) \ZlJG&m 

[ 1 3 0 0] X^rJ-y3 0«, MStMfT Fb^tffS 
rlg^^ft^l* (?t) ©y-KSftStR (r£14Yb) T 

B$cc3* (tf) <D"7-F»*»K (rSttit) -c^^J:^ 
tc«|^$ftri^ 0 Yrn-^3 2t3:. KlT Fb^»« 

rfg^$ft^ifflco-fe>xr>ys/ACi) ftx-^A 

S/A(i) ±teL/ti:5^— *fCD*fe>^T>^S/ 
Al . S/A2 ^tl^„ 
[13 10] Jja#?I^«. ±IBL/cJ:^CC^Tebr ^ h 

[ 1 3 2 0] ±fBU/cHJ^^I<h(5]SICC. A ( b, t ) 
cfcC^B (b, t ) £am<DDRAM£>7-r h*- Kr^ 
i6^' : e i ;-H2^TU^F»1{CS^iA^*5<o C (X, 

t ) &*£t "0" (cirfc< B 

[ 1 33 0] ft-r, ® l^*y-*-^U-2/a>*-f d7 

T^^OCgTfitt^y h A (0. t ) , B (0. t ) 

y-^9 <x, t > ©3o©?f*HB$*cS!R 
l> ±tau/cj:^%ft]»M^ft*t7-r^>o ^ur, c© 

^(DtSXW&hfcffltiMSo «A (0, t ) 
SEfcBB (0, t) k:, *ry-tS«CoWC (x, 
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[1 340] ^2^^'J-^U^3>t^^W 
B, ES3 2Cc^ct^(c*TflL*>e>2#B©tr^ 

(i,t)>B(i.t) y-t?? he 

< o , t ) ©3 o©tf *ra^cjaiRi/r±saiisi«<c>fti 

WWWBSitAd. t) JW:Cf/*fcttB (1. t> 
*+yHMBCl*C (0, t) KHHveft^-f F 

[1 350] SS^-t'J-^U^a^-f^ 
B, 03 3iC^"TJ:^tC3Se (*Lbfl[) hA 
(2, t K B (2, t) feJ:WtV-t-> hC 
(l. t ) 03o©tf*iaBtcj8iRLr±IBb3fcJ:5tt 

/cfnffi#BS2 4A (2, t ) *£CF/*fcRB (2, 

t ) K% *+y-tMiC2 *c < i, ok-wmi^ 

[1 360] ty^t, M3 4$Ctt;T4:MC, 
#»IH*II^©^-* (S2 SlSO + C2 ) 

IMlf*-*!*. jiflKDDRAMJCfeWiy^K-t-Ft? 

[1 3 7 0] COJSfatB, ±IB© J: 5 CCttHfrHgtOfiS 

tc«tta>!7-F (if) *a*?L&wntf«c6ttc». $ 
fc, *+yH#ttc**»Lri>s*--F (Wc <t*r 

&«c* ffijuemfic. *+y-w*c±»ft«s*5-/ 

[1 38 0] L/fc#o-C. *tV-fl©!7-F«WcO 
y&mov- F*Wi»StoStc*OffllTSfc»<Z> 
l«na»*«»n«J:C». «W«H¥^k:<d*2* 
(D-7-F*R*aS?nJtBir*@W», (DAK** 

[ 1 39 0] 03 5 tc, «4B»ft«01^t*T. C* 
V(LSB) 
= 4 ( 



(12) #^20 0 0 -3 5 8 7 8 
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T*$>& 0 Xf3-^3 0' B, SEL#"0"©i^B 

u se l# " i M z*<dv- f** 

CJB©9- F«Wc *aHR-r4fc«&©«HBMt scarry B 

[ 1 4 o o ] ±nvitmnmv\t. 2«ti*g(o/i) 
io (Dmnmmzimtm (2«g-»4<B^2tt) kj^t^ 

[14 10] UsfrU ±e©«W*>6»BSft£<fc5 

/cd:^tf8ffiSaffl (2tf->4fi-^2il) , 1 6fiIM 
M (2ffi-l 6«— 2tf) fc«Jt6X?&^ *SC»B10 

fig^il (2«— i offl->2ffl) <wt>^wc*a. ** 

^Btm#?ii#<D*H^a<DBi<Dfflt ut»ton4«»t 

20 [1420] errcc. 8«*aa{co^T«iwT*- ifcffi 
©iitu, frBfo«*B2©^»*«:aor^s. o 

wfeWfem tLxnh titcm^, cti*2atjMcfflsrr 
titt - ill" i&-»r3«w«««c«ci. 2it^o?ni 
mmmftt ornate, "nr * i H 

tSl^O^Ci^L, ££s© "1" B2ojbD± 

[1 43 0]**«ilt, 2it£fc©»ffiV, W, X, 
30 Y. Z^ftot, V=10, W=ll, X= 0 1 , Y = 

oi. z= i ir*6if6 0 

[1 440] Ch6 5 lOftOMJIi** 81661^ 

W(LSB) +X(LSB) + Y (LSB) + Z (LSB) =0+1 + 1 + 1 + 1 
= 10 0 (2XR) <7) 



[ 1 45 0] Tfilrtff*60*±tf*J)R«Ur, OT©<fc5CCft4. 

V(2 nd LSB) + WC2'" , LSB)+X(2 r,d (LSB) +Y(2" tf (LSB) + Z(2 nd (LSB) = 1 



+ 1 + 0 + 0+1=3 (8 mm 

[146 0]±i23G (7) £n*>5M©£fc 
i©JJ0fIf^S(DST<4« 2 SHR»5VC " 0 " r * 
S„ ifc, JJBSC (7) ©|g*3&>6, aco±tWff^o« 
±fcfttttt»*6* ±JBS6 (8) <D<S»tc*sC^fi4B©« 
fit "1" ^»D»?8l»*S^*2T^fcttO, 2il^a 

[1 4701 **1. ±E* ( 7 ) <Z»*fcte^T29aW> 
fig** "1- *©±a*B (^^3Tft 

ft*©* 3, *4TfiL*BB*ti-tn "0" , "1 " Kft 



50 



0 1 1 (2jMR> (8) 

[ 1 4 8 0] ifc^ot, *»w«c»snsawis*tt 
2 jitter "ioio" t^>^ 0 

[ 1 4 9 0] «±*6a»Sh* J: fla©iS#^a 
r8ffl (8iilS) 4flil»&i, *±tfe*»«»©±flaR 
t*<D& (205t) <D±&1ft(D±tt2ffitC4oJ:^ Q 16 
ffll©t»^B«T±tfe»^±«a:3 tirfcto J:*. 

[ 1 5 0 0] 2ffi«|gCD»^S^8fii^I4M#0* 



(13) 

23 

[i5io] &*<Dmmmmt2imv5-zhti2>ti» 

aintum^mtr^x "o " om&v i om&^o -c 
-zimtemxmit-r^x u i M i oim 

S8t*6o *IHffi ( 1-7) fc^&Si, 9fttfc^£ 

<t9©€>o 8ffl^ffir«8««ii-c*i]ffii-r^cD^fe?a 
[i 520] igmfcmMztiZxk^it, iem<om^(D 

[ 1 530] 036^ 3 \fv b&tc&3%j<DQffii&M 

&c*5ivr 5M©&ffit&«£l^M3£T *r;i^ y 

7jVr 0 al, a2 . a3, a4 , a 5 # 5 <I<D$fcfilt»$K 
A*r* S„ STftffi© c o 2, tS#CD±&ffi^<Dffi±tf 

0 , c oi^^O^Oiiat&^tfritfff-^T' 20 

(x2 ) -rnu^wcciiiatc^sci^jfflo 

[ 1 5 4 0 ] H-3 7 fc, ^mtnWOMfrtfWZiT^X 
[ 1 550] 038 &C V 8m&&&<D-b>ATls-?mi& 

So @^(D h ^ >^ y h T13, T14, T15, T23, 

T24, T25fca , BSpjfigr4>So ytT<D%mv&. mmm 

*i2*ffitett« (Hl/^) tCHS0T*5< „ 
[ 1 560] C08ffl1^Ui^O-b>xr>^lHlS«. il 
^(DDRAMiCfc^rP^^3 0CD^>XT>^S/A 

1. S/A2, S/A3 a>£fit/i£i**rco&o 

[1570] nmz±?mmm<D4m&mmtm*&)t<c 

y-ty-feji/^6 (ti}±cfm$B4>#^T) 7 <@t£> 2 fillf fB 

jc-en-etiJtjt^sm^Ht u-^^wtt 2 ^ ? 40 

hSIBLi. BL2 , BL3±tcm&tti? 0 ^(Om. M 
ilfl°^2 , 03 ^a&HU-^rt'CtbT, 

[ 1 58 0] cntC^O. MglBLl . BL2 . 

BL3 */rUTS-fe>^T>^S/Al . S/A2 , S 
/A 3 (D~^ (icffllj) ©MttA^^FtC^feSS^tlT 
^Sfi^bU^JU^fe8fiiCDm{4Vb8(0) -Vb8C7) CD 

*©o-rtu&> 1 ocr>^{4Vb8*^L< 

[1 59 0] CO^r, St>^7>7'S/Al, S 

/A2, s/A3 cow, caw) combAjiiSi+Mzm 50 



#$320 0 0-3 5 87 8 
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[leooiXK, 03 <b0io^r-en-enLu-<^tco 

SBLl ±(D8tiI^{iVb8#0. 5VDftfc"JfeiBC^K 
^*>*«SffiT*. "Tttfe-fe, MSB (2ffi±{4tfr^<Dffr 

[16 10] -fe>*T>:/S/Al CD^>^>^mc 
iOe^HWBLl, BLl4SfflffiWKV[X>£T-:* 

t:? h^BL2 , BL3 ±om{ite-eft-eft±i2 8ffi^ 

iBL2-, BL3-±©^fifc±iBS»mE0. 5 VDD&C 

[ 1 6 2 0] -b>XT>^S/Al CD-fe>->>^S!)^ 
.t^Tf#6nS2{iiti® (VDD/VGND > te, h^>>> 

x^T044/M>r7 u >^^y-^^y-fe^MC02Ccs^ 

[ 1 63 0]#CC V 0 8 ^HU^^tCrgtt^frSi, -fe 
>^T>^S/A2 , S/A3 *Ctett£3*gmHVrefl 

^■fe>XT>^S/Al o-fe>^>^^^sttbytffl 

Vref2&CSIiSi*n&o 1^3 9 tC7jrr<fc 5 CC, g*£mEEV 
ref2«8flm{4Vb8C0) — Vb8(7) (Dl/4feL<«3 
/4©{4g (U^U) "C*So C<DS*mflEVref2£f# 

S/c^c, y-v^ey -fe;uMC02cr)+^/^^ 

•fe Ji/ c 02CD* + ^ £ > x 3&s»f5EOffl*catfn s o 

[ 1 640] C(Df£, 02 ^0ia^LU^iKCL^5^ 

t*. -fe>^r>^s/A2 *rS14jb$^ tr^hiBBL 

2 ±0mfiVb8*^|SS|^cDS?t®EVref2<i:D 
^iSl^^«ldiS^S 0 T^cfc)^, 2nd MSB (1 

[ 1 6 5 0] C(Di#^fc. -fe>*y>:7*S/A2 ©-fe> 
isl/ymmtX-o-CVy b^*fBL2 . BL2-«t§WW 

*gBL3 ±(Dm{a{j±fa8<B^<avb8«:«j#5n. e-y 

h^BL 3-±<Dm{4«±iaS«mEE (8ii01/4$fc 
«3/4 {Cll^tltl^o 

[ 1 6 6 0] -fe>X7>^S/A2 <D-fe>->>^a&^K: 
J:orf#6tiS2ffiff^ (VDD/VOvD ) te, h*7>^ 

^^To8^/rurf>^^ y-y^ey *fe;UMCo6{cst 

[1 67 0]^ 09 ^rHU^UCrSttibTSi, -fe 
>^T>^S/A3 &C*5C^S8«mVref2^-b>^7 
>^S/A2 <D-b>^>ytt**S!fc0fctfVref3CCB 
Sl^nSc S3 9iC^T^^^, Vref3l*8ffi«fi[Vb8 
CO) ~Vb8(7) ©1/8, 3/8, 5/8*>L<«7/ 



(14) 

25 

S<DHm (U-*^) C<DS«MffiVref3£f#& 

[1 6 8 0] C©^, <fe>*T>:/S/A3 «:}Stt<fcS 
tL tf * h JRB L 3 ±(D«ffiV b83&«ttBB»*OS««ffi 

i«ff©is*ibt, lsb (Wfliws) mns. 

t 1 690] 

[HI] *»MCCfcWS2 ji»©*W«*OS*JHS* 

[0 3] *^©»P#«#«K08fl©S*«^*7n^ 

[B4] *«W*DRAMT3l«TS»^©a*Kffl* 

tST0~C&<E> o 
[0 5] *«W*DRAMt?SI?i , rS«^CDa*|Rffi«: 

[06] *^o-^«^Cj:^»&illgC^«^DR 
A M <D»»OB WtSE*»TB t^^o 

[0 7] ^«*c*»s*>^r>^of»i*«l*^H 
S&0-C&*. 

tB8Ht?*4 8 

[09] ||jt«ccte^&^-^>^WWlBllSofltiSW* 

[010] saswc*w*^*»©T^=f yxA*7ix 

[011] mzW<»DRAMlt*W&mn%i&<D--®M 
[012] SM«©DRAM^*W*JtnlW»0— S» 
[013] |||S«©DRAMCC*W4fllWISI*©— SP§ 
[014] |8»«©DRAMCC*$WSJ!jn»«»©--iaB 
[015] |IK«(DDRAM«:4jWSftI»?Bi»©---SI8 
[016] ^^cr>DRAMtC4st'tSttI»?«St©--ISI J g 
[0 17] ^»«©DRAM«:*JWS»II*»l»©--iaB 
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[018] SSKWIcDDRAMtciJWSIlDStSISLCD— Spg 

[019] ||»^JCCfe^6»?|imff©^ffi ; &7r:-r0'C* 

[02 0] *jtWODRAMCC*5W4lID»S*©— 

[02 1] jafc^DRAMK*W*flWS»©--«B 

[02 2 ] MOltttWK:J:&DRAMOKSOWa«^ 
T0Tab&o 

[02 3] |SK«ODRAMCC*JW*»»ia*©--SB 

[024] mi&w<ovRAMt t c&vz : &mwiwv>---f&v% 

[02 5] ||J||WI©DRAM{C*JW4«»ai«©— 
[02 6] ^«ODRAMCCfeW4»a*Si*0— ®B 
[02 7] ^WODRAMCCtotf i«J»»*0— SB 
[02 8] »«©DRAMJCi$tf4M«W)-RIB 
[02 9] aiJ<D3QSWl6ca:'5DRAM<DS8R<D«fiJEi&^ 
[03 0 ] 02 QO^fiCtoWS^-^OWJffitBiW 

[03 i ] 02 9<DttictettZ7-2<DMtt*3i*M 
*r^/ts5©0r^^o 

[03 2] 02 go^cctews^-^oW-WffiiBiW 
■r^/t^cD0r^5o 

[03 3 ] 02 QO^StCfcW*^-*©**^*^ 

•r^/cs6©0^*'5o 

[034] H2 9 0*afic*yW5f-*©*H*tt*»M 
-r&fc«><D0-c&& D 

[03 5 ] 02 goO^SecCffiffloItg&X^n-^Olt^ 

[03 6] ^mm<osm(&M<DT^v xA^tit 

[03 7 ] *»MO8^fflO80OT^=?y XA«r/n-r 

0~c&£ e 

[03 8] ^?8CD||JSWCC<tS8fiitfettlSLO-fe>^T 
[03 9] ^IBOSttffiffiOf^ffl*^^ Sfcfe©H 
[04 0 ] ^CCteWS2»»<D»lWSi#^^^0 

[041] mtcomnmnmwzmirmx'&z. 

Ca , Cb , Cc rJ>f t >1f 

i o 4«fc{fla«Ettttiiai» 



(15) 



27 

Pa . Pb . P c «St^^@K8 
1 6 4fit^mSS«£«W@SS 
S/A 4fl^lUS!^>^7>^ 
S/Al . S/A2 , S/A3 

BLl. BLl- ffl»Wtf*h«» 
BL2, BL2- fliWtr^HW 



2 0»tBffl-fe>^T 



BL3 . BL3- 
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*MC0X MC02 T">^^ V^^-t 'J-feJU 
MCll MC12, MC13 ■J-y-tU-feJU 
MC2X MC22, MC23 U Hr^ 

T03, T04, T14, T24, Tl5, T25 h^^tsX* 
2 0 ^-^>X8HJ1»§& 

2 2 ^y**-5*HI8 

3 0 Xf^-^ 
3 2 Yf^-? 



13 



[12] 



a* 




ci x 




CO* 


s x 
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0 
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1 


1 


3 


1 


1 



a x + t>x + cf x <2*iso 



JO 



DL 



V»4fe«r> 



Vc 



"I ct I C 'I 



oLJJ 



Ob 



to 



Go* 




Ke 



3h 

2 
1 
0 



,12 



co x = e4 x (MSB) 
s x = e^LSB) 



[S3] 





Vice 
o 



s*Sr-7 



»t l 




24' 



[08] 



Tpi 



3 



22 



C16) 
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[H4] 



[09] 



J" 0 - 



V o4<MSB) I 



Co. 



S/A 



V^ n ,= 0.5^1- C^|c 8 ) 
0.5^(1+5-^) 
V e4 p ) -0.5V oc (1+ C ^ s ) 



(D 
(2) 
(3) 
(4) 



0 



I 



v. 




Vc 




0 


0 


0 


eq(1) 


v DD 
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